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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

(1) Detect cell potential with resolution, having two or more detailed electrodes - a good part — It is a detailed 
arrangement of electrode for stimulating living body cell tissue electrically. Or the contact electrode of one each with 
which each of said detailed electrode (Ml thru/or Mn) can shift to an electric contact condition with the tissue of the 
living body cell Ze (Kl thru/or Kn), With the equipment of a measuring device and others, electrically A connectable 
connection electrode (A, A 1 or An and Al thru/or As), The detailed arrangement of electrode characterized by having 
the light-sensitive element P arranged between said contact electrodes (Kl thru/or Kn) and connection electrodes (A, Al 
or An and Al thru/or As). 

(2) The detailed arrangement of electrode given in the 1st term of a claim with which a contact electrode (Kl thru/or 
Kn), a light-sensitive element P, and/or a connection electrode (A, Al or An and Al thru/or As) are characterized by 
being a thin film. 

(3) The 1st term of a claim to which a common connection electrode (A, Al, or As) is characterized by being formed to 
liie detailed electrode (Ml thru/or Mn) of one group as opposed to all detailed electrodes (Ml thru/or Mn), or detailed 
arrangement of electrode given in the 2nd term. 

(4) The detailed arrangement of electrode of the 1st term of a claim characterized by being formed as a monolayer 
which the light-sensitive element P migrated to the whole division region of a detailed electrode (Ml thru/or Mn), or 
followed in each of two or more areas, respectively thru/or the 3rd term given in any 1 term. 

(5) The detailed arrangement of electrode of the 1st term of a claim characterized by having an optical-fiber device for 
controlling a detailed electrode (Ml thru/or Mn) thru/or the 4th term given in any 1 term. 

(6) The detailed arrangement of electrode given in the 5th term of a claim with which an optical-fiber device is 
characterized by having an optical fiber per piece each to each of the detailed electrode from Ml to Mn. 

(7) The 6th term of a claim characterized by an optical fiber forming the substrate for detailed electrodes (Ml thru/or 
Mn), or a detailed arrangement of electrode given in the 7th term. 

(8) The 6th term of a claim to which an optical-fiber device is characterized by having the light source per piece to each 
of an optical fiber, or a detailed arrangement of electrode given in the 7th term. 

(9) The detailed arrangement of electrode of the 1st term of a claim characterized by limiting one convergence beam of 
light to the light-sensitive element P of one piece or two or more one detailed electrode (Ml thru/or Mn) locally, and 
pointing to it thru/or the 8th term given in any 1 term. 

(10) The detailed arrangement of electrode given in the 1st term of a claim with which control is characterized by 
performing with the luminescence diode matrix as a substrate, or an incident light image. 

(11) Application as an organization transplant of the detailed arrangement of electrode of the 1st term of a claim thru/or 
the 10th term given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

detailed arrangement of electrode the part which was excellent in this invention — resolution, especially extracellxilar - 
it is related with the detailed arrangement of electrode for detecting cell potential with resolution or stimulating living 
body cell tissue electrically. 

The method of usually contacting the organization generated from the living body cell or the living body cell, i.e., for 
example, a cell culture object, the organization fragment "besides a living body", or a body tissue "in the living body" in 
the electrolyte restoration section via a glass detailed electrode or a metal detailed electrode in the field of 
electrophysiology is adopted. These electrodes are inserted in intracellular [ one ] (cell interpolation close method), they 
are located so that it may be made to change into a close contact condition to a cell membrane or a cell membrane may 
be approached (the extracellular approach), make it flow through said each electrode electrically, and make it connect 
with the living body cell of an organization with an electrolytic solution in this way by using the so-called 
micromanipulator. At all, it is not almost an overstatement tfiat the fault in such a contact process stops a small niraiber 
of cell at contacting a detailed electrode group to coincidence very much, and so solves only one property of an 
organization even when time and effort is applied very much, although it is impossible. 
From the aforementioned reason, it sets very much recently, and is the microelectronics-technique of common 
knowledge on a substrate. By using the electrode group formed and fine-structure-ized, the approach the organization 
extracted from many living body cells contacts many parts to coincidence is studied, and cell potential is guided to an 
extracellular target by this, or there is an advantage that a cell can be stimulated electrically, in this case, local — in order 
to raise resolution, it is necessary to arrange a detailed electrode by the as much as possible high consistency 
Furthermore, in order to attain the time resolution which should be satisfied, it is required to enable it to impress the 
potential of coincidence, i.e., a to enable it to derive in parallel and to stimulate a living body's organization sake, to 
each cell for the potential of each cell as much as possible, when the same all at once. 

Of course, the trouble in this case is to have to dissociate completely and have to draw all electric wiring until it reaches 
the object for measurement, and the electronic equipment for a stimulus from each detailed electrode, it writes - the 
time - a large number — local by existence of the pair cable insulated mutually — the fault that resolution is restricted is 
not avoided. 

or - while making an accimiulation electronic switch form on a substrate for each detailed electrode of every again - a 
detailed electrode — a multiplex drive method — each — or it is the gestalt summarized in the group and the approach of 
making get mixed up in time and connecting to the object for measurement or the electronic instrument for a stimulus (it 
controlling) is also possible. In this case, an integrated-circuit technique (the VLSI technique) becomes very expensive, 
and a detailed arrangement of electrode also becomes expensive in connection with this at the degree of pole, in 
addition, the electronic switch was formed on the substrate ~ a part - resolution is also restrained, a detailed electrode 
stops [ only being controlled not being made to a coincidence point, each, or only in group, and ], and detection or its 
stimulus is still more nearly time - resolution is also unsatisfactory, the time of tiie fault of fiirther others being an 
active jamming electrical potential difference, and a switch closing — the detailed electrode from an electronic switch, 
and the accompanying connection — there is a possibility that it may be transmitted to a conductor and a measurement 
signal is overlapped. With this active janraiing electrical potential difference, a measurement result becomes poor and a 
signal-to-noise ratio falls. This active jamming electrical potential difference increases by two or more times the 
measurement signal, after connection, cannot expect that attenuation but has a possibility that a potential measurement 
and cell stimulus may also become impossible, according to this, a detailed arrangement of electrode is time ~ 
resolution also falls further. 

So, in a well-known detailed arrangement of electrode, the number of the detailed electrode has a limit conventionally. 
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the part which the technical problem of this invention constituted the detailed arrangement of electrode of a class 
explained at the beginning in view of the aforementioned fault, and was excellent with the minimum dimension and 
minimum mutual spacing of an electrode ~ as time as resolution - it is in closing resolution, if . 
Said technical problem is solved by the description from the 1st term of an attached sheet claim to the 9th term. Each of 
the detailed electrode of the detailed arrangement of electrode of this invention is equipped with the contact electrode of 
one each which can shift to an electric contact condition with living body cell tissue, the equipment of a measuring 
device and others, and the light-sensitive element electrically arranged between the connectable connection electrode, 
and said contact electrode and connection electrode. 

Said contact electrode attains electric conduction-contact into the cell of a body tissue with an electrolytic solution. 
Preferably, this locates a detailed arrangement of electrode in living body cell tissues, and, thereby, is attained by 
locating a detailed electrode near [ cell membrane ] direct, i.e., the extracellular technique. In this case, an electric 
impedance is formed between a cell and a detailed electrode. 

A component (or the contrary) which resistance is very high in the state of a light-sensitive element, i.e., dark, and 
decreases in the state of light-receiving is arranged between a contact electrode and a connection electrode, achieves an 
operation of a switch, and makes a contact electrode separate from a connection electrode electrically, or carries out 
olunic contact to a connection electrode. If this switch is operated and light is irradiated at said light-sensitive element, 
as for each detailed electrode, itself will be controlled by Ught, and the detailed electrode by this invention will be 
operated with light. 

since the advantage of this invention can be arranged in parallel very densely [ make an electrode into a small dimension 
extremely, and ] and can be arranged ~ a part resolution can be made very high, fiirthermore, it can control by 
coincidence, i.e., a parallel system, as an individual electrode or an electrode group, and there is flimie and time 

by this - an improvement of resolution is also attained. The advantage of further others is that an active jamming 
electrical potential difference does not occur by controlling by light. The fault that there is a possibility that it may not 
decrease until a measurement signal will be overlapped and it will give a stimulus before measurement, if this occurs is 
removed. 

said contact electrode, a light-sensitive element, and a connection electrode - these - much more — or even if 
superimposed on a three-step layer, it is also possible to make each other adjoin in a single flat surface, and to form on 
the substrate of a single individual, under the present circumstances, the 3 planar structure — a detailed electrode — most 
— a high density configuration - carrying out — the best part - resolution is closed if. 

In order to improve separation with the contact electrode in a variously different detailed electrode, and a connection 
electrode, when not projected on light (i.e., when dark), a light-sensitive element which will be in an insulating 
condition electrically can be used. In this case, a light-sensitive element is formed as a thin film layer of a common 
monolayer to one group each of an electrode group as opposed to the whole region of a detailed electrode, and light is 
locally irradiated by the part limited to the detailed electrode which should be controlled by that thin film layer. 
In this case, in order to control by light, it requires that all with the substrates with which a contact electrode, and 
connection electrodes and these detailed electrodes are formed are transparent. 

If a hght-sensitive element is located near the connection electrode near the contact electrode, it can form these contact 
electrodes and a connection electrode with the same quality of the material opaquely, and can make these form on a 
substrate in a creation process. 

A connection electrode can be united with one common connection electrode as all or an electrode group of a detailed 
electrode, this ~ connection ~ although the required nximber of a conductor can be reduced, a detailed electrode is not 
controlled by juxtaposition any longer and only stops at being controlled by juxtaposition as an electrode group at a 
serial. 

In order to control a detailed electrode, as it has preferably one optical-fiber device which consists of much light 
transmission fiber extremely like a detailed arrangement of electrode is sufficient for including a detailed electrode, in 
one gestalt of invention, one optical fiber is made to be led even to each detailed electrode of each. In this case, the front 
end section which the light of an optical fiber leaves carries out the duty as a substrate for said detailed electrodes. 
An optical-fiber device is equipped with the light source over each of an optical fiber in the gestalt from which 
invention differs. Preferably, this light source is light emitting diode integrated in the shape of a matrix. 
The detailed arrangement of electrode of invention can be \ised in order to detect a piilse, to give an electric stimiilus to 
the nerve cell in a plant body or to transplant a living thing. For example, the arrangement of electrode of invention is 
used for transplantation of a retina etc. 

In order to control a specific detailed electrode, convergence light, such as laser light, is used. A specific detailed 
electrode is controlled to coincidence by irradiating the pattem by the point, the optical beam, or the similar device of 
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light at an arrangement of electrode. 

The example of this invention is explained to a detail based on a drawing below. 

Fig. 1 is a sectional view of a detailed arrangement of electrode equipped with the detailed electrode formed in the all 
directions type of serial control (the la Fig.) of this invention, and a parallel control (the lb Fig.).; 
Fig. 2 is structural drawing (2a Fig. is serial control and 2b Fig. is a parallel control) of the detailed arrangement of 
electrode of this invention.; 

Fig. 3 is a detailed arrangement of electrode which a detailed electrode is division parallel connection, and is a train 
parallel control; 

Fig. 4 is a sectional view which met the IV-IV line of Fig. 3. 

the - the [ la Fig. and ] - the detailed arrangement of electrode 10 shown in lb Fig. is formed on Substrate S. A 
substrate 10 consists of the desirable transparent quality of the materials, such as glass and synthetic resin. Moreover, 
you may consist of the opaque quality of tiie material [ silicon / (silicon) / which has a well-known oxide insulating 
layer, for example in a ceramic or microelectronics ]. 

A detailed electrode (Ml thru/or Mn) consists of a connection electrode (Al thru/or An), and a Ught-sensitive element P 
and a contact electrode (Kl thru/or Kn), and is formed on Substrate S as a thin film of three layers according to this 
sequence. When carrying out serial control of the detailed electrode (Ml thnj/or Mn), the interface connection electrode 
(A) individually arranged only only one piece to all of detailed electrodes (Ml thru/or Mn) can be formed in conmion 
on said substrate S (refer to the 1st Fig.). In the case of a parallel control, each detailed electrode (Ml thru/or Mn) is the 
connection electrode (Al thru/or An) mutually separated by the insulating layer 1. 

Preparation ****** is made. Said insulating layer I is formed on Substrate S in said connection electrode (Al thru/or 
An) and a conmion single flat surface. 

As a monolayer which continued in common to all the detailed electrodes (Ml thru/or Mn), on a coimection electrode 
(A, Al, or An), if said light-sensitive element is possible, it will be formed on an insulating layer 1. On the 
photosensitive coat P which forms a light-sensitive element, it is a contact electrode (Kl thru/or Kn). 
In the case of** and a parallel control, it is covered and formed on Men of a connection electrode (Al thru/or An). Said 
contact electrode (Kl thru/or Kn) is also isolated to an insulating layer I, and this insulating layer I is formed on the 
photosensitive coat P in the same flat surface as a contact electrode (Kl thru/or Kn). A contact electrode (Kl thru/or Kn) 
projects slightly exceeding the insulating layer I of that. 

The contact electrode (Kl thru/or Kn), the light-sensitive element P, and connection electrode (A, Al, or An) which 
were formed as a thin film are formed on Substrate S of vacuum deposition, sputtering, or PECVD (plasma promotion 
chemical vapor deposition), and are fine-structure-ized by the photolithography method. 

A connection electrode (Al thru/or An) consists of an electric good conductor, the desirable matter (ITO) penetrable 
[ optical ], for example, indium oxide tin, or a zinc oxide (ZnO). 

The light-sensitive element formed as much more single formation thin film layer P is amorphous silicon (Si), a 

cadmium sulfide (CdS), or a cadmium selenide (CdSe) by the thin film technology as light emitting diode which has a 

thin film light resistor, a PN jimction, or PIN junction. 

It can form as a photo transistor manufactured from the ingredient of **. 

A contact electrode (Kl thru/or Kn) is gold (Au) and platinum (Pt) preferably. 

It insulates mutually by the living thing innocence isolation layer which consists of the electrical conducting material of 
living thing innocence, such as titanium (Ti) and iridium (Ir), for example, consists of oxidation silicon, nitric-acid 
silicon, or polyimide. A contact electrode can also be manufactured from light transmission nature matter which is used 
for a connection electrode (A, Al , or An). A connection electrode (A, Al , or An) can be similarly manufactured to 
transparence with the same matter as a contact electrode (Kl thru/or Kn). 

the — all the detailed electrodes (Ml thru/or Mn) for connecting with the electronic circuitry for measurement or a cell 
stimulus etc. in the example of la Fig. ~ receiving - a common conductor ~ a way is preferably formed in the access 
area in the connection electrode A of a common single thin fihn layer (not shown), the ~ a thing equipped with the 
connection electrode (A, Al, or An) with which the example of lb Fig. was insulated mutually — it is — those each — 
connection of a proper — a conductor — it has the section (not shown). 

The 2a and 2b Fig. show the use gestalt in the case of detecting the cell potential per [ by this invention ] detailed 
arrangement of electrode 10, or stimulating the tissue of the living body cell Ze. A living body cell is placed into the 
incubator germanium in the physiological electrolyte E. The substrate S with which the detailed electrode from Ml to 
Mn was arranged is located in the base of Incubator germanium. Although each electrode is not illustrated in the 2a and 
2b Fig., since the contact electrode from Kl to Kn is approached and located in the cell membrane of a living body cell, 
conductive coupling is carried out to each of Cell Ze through an electrolyte, and the electric resistance between Cell Ze 
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and a contact electrode (impedance) is formed (from Kl to Kn). 

An electric stimulus can be given to the tissue of measuring the potential in the necessary location of living body cell 
tissue with a detailed electrode, or the living body cell in a necessary location by installing the reference electrode Re 
which consists of a metal in the physiological electrolyte E. 

the light-sensitive element (PI thru/or Pn) and connection electrode (A, Al, or An) which were formed on Substrate S ~ 
the [ the 2a and ] ~ the inside of 2b Fig. ~ setting - contact - a conductor (Z, Zl, or Zn) 
It has illustrated in the form of an electrical diagram as ****. 

the detailed arrangement of electrode 10 with which Figs. 3 and 4 were equipped with the detailed electrode (Ml thru/or 
Mn) of gap parallel connection - it is ~ the sectional view of Fig. 4 - the [ said ] - the [ la Fig. and ] - it corresponds 
to lb Fig. The photosensitive coat P in the structure of the contact electrode (Kl thru/or Kn) mutually insulated by the 
insulating layer I and its lower layer changes from the structure of illustration to said the la and lb Fig. In Fig. 3, the 
detailed electrode (Ml thru/or Mn) of a matrix configuration is illustrated, the connection electrode (Al thru/or An) was 
extended in the direction of a gap ~ parallel - it is formed as a conductor and this conductor pattern is broadly 
expanded as an osculating plane (Zl thru/or Zs) in the edge of Substrate S. The contact lead wire with which it is not 
illustrated for connecting with an electronic control from the detailed arrangement of electrode 10 was soldered welded 
to this osculating plane (Zl thru/or Zs), or it has flowed electrically by the approach of other common knowledge. Said 
detailed electrode (Ml thru/or Mn) is included in the example of the 3rd the 4 Fig. even to the group in whom each has 
one gap. Instead of said gap, it can also converge in the circular or similar ensemble of a detailed electrode (Ml thru/or 
Mn). 

Said connection electrode (Al thru/or An) is mutually isolated by the insulating layer I. As each quality of the material 
of a contact electrode (Kl thru/or Kn), the photosensitive coat P, a connection electrode (Al thru/or An), an insulating 
layer I, and a substrate, if used in Fig. 1, the same quality of the material can be used. 

In the case of the detailed electrode (Ml thru/or Mn) of a gap parallel form, only only one detailed electrode (Ml thru/or 
Mn) is controlled according to each gap, is detected by the single electrode, or is stimulated. This control is attained by 
the method of a queue order foreword or others. 

Control of the detailed arrangement of electrode 10 explained in relation to Fig. 3 is carried out converging transforming 
a beam of light or by projecting the optical image which is generated for example, using laser light, or is guided to a 
detailed electrode (Ml thru/or Mn) with glass fiber. Light is irradiated by the photosensitive coat P located in one piece 
thru/or two or more areas of a ************** detailed electrode (Ml thru/or Mn) in order to control this. This 
irradiated area constitutes the light-sensitive element of each detailed electrode (Ml thru/or Mn). The contact electrode 
of the detailed electrode (Ml thru/or Mn) controlled since the irradiated area of the photosensitive coat P shifts to 
conductivity (Kl thru/or Kn), It flows electrically with the connection electrode (Al thru/or An) which belongs, and the 
potential of one cell near each detailed electrode (Ml thru/or Mn) is detected namely, measured, or a living body cell 
(refer to the 2a and 2b Fig.) can be stimulated. 

Said control is attained by passing through living body cell tissue and irradiating from a contact electrode (Kl thru/or 
Kn) side. In this case, a contact electrode (Kl thru/or Kn) is transparent, or it dissociates from a connection electrode 
(Al thru/or An), and requires being arranged near the photosensitive coat P which forms a light-sensitive element. 
Similarly, this control is attained by the penetration U^t from Substrate S side. Said substrate S and a connection 
electrode (Al thru/or An) are transparent, or it requires dissociating from a contact electrode (Kl thru/or Kn), and being 
approached and arranged by the photosensitive coat P which forms a light-sensitive element. The thin film layer P is 
insulated in ttiis area. This thin film layer P is locally limited in the area of a detailed electrode (Ml thru/or Mn), and 
makes the light-sensitive element of these detailed electrodes (Ml thru/or Mn) form in an irradiated area by carrying out 
an optical exposure. 

When using noncrystalline siUcon, the relative resistance ratio containing the ZENA potential to five steps is obtained 
between the Akimitsu condition and a **** condition. In one detailed electrode (Ml thru/or Mn) which has 10 microns 
long, a 10 microns wide area, and the thickness of 0.1 microns, in dark condition conductivity sigma =10-9(Ohmxcm)- 
1, dark resistance becomes 1010 ohms and ****** becomes 105 ohms in the state of an optical exposure. In the case of 
said 10 micron xlO micron. Electrolyte E is passed, similarly the electric resistance to the living body cell Ze becomes 
about 105 ohms, and one contact electrode (Kl thru/or Kn) is the nxmieric value which this passed the Hehnholtz layer 
and was calculated in the interface of a metal/electrolyte. The total progress resistance from the living body cell Ze to a 
connection electrode (Al thru/or An) becomes the photosensitive coat P with about 2x105 ohms, when an optical 
exposure is carried out. On the other hand, when a light-sensitive element P is in a dark condition, total progress 
resistance becomes about 1010 ohms. That is, according to ** / dark change of a detailed electrode (Ml thru/or Mn), it 
is controllable by the good contact/separation-ratio. 
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It can form as a single coat layer P as it gave up the insulation between light-sensitive elements formed on it, instead 
explained and illustrated, since spacing between detailed electrodes (Ml thru/or Mn) was large as compared with the 
thickness of the photosensitive coat P. Control of a detailed electrode (Ml thru/or Mn) is attained by the optical beam L 
which was arranged in the array direction, i.e., the direction which crosses to a connection electrode (Al thru/or An), in 
the case of the example of Fig. 3, and this optical beam irradiates the light-sensitive element in the detailed electrode 
(Ml thru/or Mn) arranged by the single tier. Therefore, the cell potential of the living body cell Ze which the detailed 
electrode for one train (Ml thru/or Mn) was controlled by coincidence, and contacted these is detected by the 
connection electrode (Al thru/or An), or these living body cells Ze are stimulated electrically. This optical beam L is 
movable in the direction of a gap (the duplex arrow head of Fig. 3 shows). Naturally this control is performed also in the 
train from which a large number differ, that is, it is not carried out with one optical beam and performs corresponding to 
much light spots turned to in the direction of each each of a detailed electrode (Ml thru/or Mn), and in this case, from 
all gaps, only one electrode of a detailed electrode (Ml thru/or Mn) is chosen, and it is controlled corresponding to the 
time of this being one piece. In order for the signal of the detailed electrode (Ml thru/or Mn) juxtaposed mutually to 
adjoin each other and to make it influence and suit in the area of the photosensitive coat P which it irradiated from the 
optical beam L and became conductivity, Although it is also possible to seldom enlarge spacing between detailed 
electrodes (Ml thru/or Mn), it becomes impossible to use the penetration optical beam L for controlling a detailed 
electrode (Ml thru/or Mn) in this case. For this reason, it will be necessary to make a dark area remain continuously 
between detailed electrodes (Ml thru/or Mn), or to add an excessive insulating coat between the connection electrodes 
in the photosensitive coat P (Al thru/or An) (not shown). 

When a detailed electrode surface is [ an electrode spacing ] 20 microns in 10x10 microns, a total (Ml thru/or Mn) of 60 
detailed electrodes, i.e., 3600 detailed electrodes, will be respectively formed on one substrate side of a 1.8xl.8-micron 
angle with 60 gaps. 

In said detailed arrangement of electrode, if control of a light-sensitive element is possible, it can attain also with a 
luminescence diode matrix or an incident light image. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daxnages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawi ng 1] 
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[ Drawing 1 b] 
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[Drawing 2] 
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